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ABSTRACT

Background of the Study: Intrinsic Asthma is one of the several chronic diseases that are becoming increasingly
problematic worldwide. The Global initiative for obstructive lung disease defined as airflow limitation that tends to be not
fully reversible and which is usually both progressive and associated with an abnormal inflammatory response of the
lungs. In intrinsic Asthma cases the major problem is reduced chest expansion which will leads to breathing difficulty and

worsening of the lung volume.

Objectives: The objective of the study is find out the combined effectiveness of proprioceptive and diaphragmatic breathing

exercises to improve chest expansion and expiratory peak volume in subjects with intrinsic asthma.

Subjects and Methods: It is a simple experimental study with convenient sampling technique. The study was conducted at
outpatient department of ASHWIN MULTI SPECIALITY HOSPITAL, COIMBATORE. 10 intrinsic asthma subjects with
moderate intrinsic were selected based on inclusion criteria with age group 45-55 years The subject were given 8 weeks of
PNF Stretching, breathing exercises for about 45 min per session for 5 days. Pre and post-test values of chest expansion

and expiratory peak volume was measured by using inch tape and peak flow meter test respectively.

Result: The statistical analysis showed that the calculated t value in paired 't' test for improve expiratory peak volume was
17.23 which was greater than the table t value 2.262.The statistical analysis showed that the calculated t value in paired
‘t’ test for chest expansion on inch tape was 11.418 which was greater than the tablet value 2.262. Thus, the resultant of
the study shows that there was significant improvement of chest expansion and expiratory peak volume among intrinsic

asthma subjects

Conclusion: The study concluded that PNF stretch of pectoralis muscle and diaphragmatic breathing exercise on Chest
expansion and Peak expiratory flow rate. It is an easy to use, less time consuming, easy to understand and most effective

technique.

Clinical Implications: PNF Stretching combined with breathing techniques plays a vital role in chest expansion and

expiratory peak volume to manage the intrinsic asthma patients.
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INTRODUCTION

Asthma is a non - communicable, chronic lung disease, characterised by airway obstruction due to muscle spasm by
stagnation of the mucus and airway hyper-reactivity to allow biological irritation. Asthma is divided in two types intrinsic
asthma and extrinsic asthma'". Extrinsic (atopic) asthma occurs in the younger age groups and is caused by identifiable
trigger factors, such as specific allergens. Patients are usually sensitive to different factors (e.g. pollen, house dust mites,
feathers, fur, dust, pollution and, occasionally, food, drugs and exercise) and have a family history of similar sensitivities.
Atopic subjects show an immediate skin reaction, elicited by pricking the skin through a drop of antigenic extract. Intrinsic
asthma is also known as non-allergic asthma. This means no allergic reaction does not trigger an asthma attack. Intrinsic
(non-atopic) asthma tends to occur in the older patient as a chronic condition. It has no apparent allergic cause or family
history. This type of asthma is precipitated by, or associated with, chronic bronchitis, strenuous exercise, stress or
anxiety”. The definition of non allergic asthma includes that subset of subjects with asthma and with whom allergic
sensitization cannot be demonstrated. These individuals should have negative skin prick test or in vitro specific-IgE test to
a panel of seasonal and perineal allergens. Nonallergic asthma appears to be more severe than allergic asthma in many
cases and may be less responsive to standard therapy. Although many of the immunopathologic features of nonallergic
asthma are similar to those observed with allergic asthma, some differences have been described, including a higher
expression of RANTES in mucosa and bronchoalveolar lavage fluid, as well as a higher GM-CSF receptor alpha
expression'®. The burden of asthma is immense, with more than 300 million individuals currently suffering from asthma
worldwide, about a 10 th of those living in India. The prevalence of asthma has been estimated to range 3- 38% in children
and 2- 12% in adults. Being the commonest chronic disorder among children. A recent Indian Study on Epidemiology of
Asthma, Respiratory Symptoms and Chronic Bronchitis (INSEARCH) done with 85,105 men and 84,470 women from 12
urban and 11 rural sites in India estimated the prevalence of asthma in India to be 2. 05% among those aged >15 years,

with an estimated national burden of 18 million asthmatics.

Non-allergic asthma occurs in 10% to 33% of individuals with asthma and has a later onset than allergic asthma,
with a female predominance. About 15 million disability - adjusted life years are lost annually due to asthma, Therefore,
represents 1 per cent of the total global disease burden 110. The annual death rate due to asthma is estimated to be 250,000
and the majority of deaths occur in low and middle income countries. Patients from low- and middle - income countries
have more severe symptoms than those in high-income countries, possibly due to incorrect diagnoses, poor access to health
care, the unaffordability of therapy, exposure to environmental irritants, and genetic susceptibility to more severe

disease(3).
Stages of Asthma
Mild persistent, Moderate persistent, Severe persistent.

Causes of asthma primarily unknown, Secondarly trigger factors of genetic factors, allergens, irritants, upper
respiratory tract infection, occupational asthma, others, conditions associated with asthma®. Signs and symptoms are
breath sound — (vesicular with prolonged expiration), multiple rhonchi both in inspiration and expiration, present and over

the lungs and recurrents attacks of dyspnea, cough with mucoid sputum, wheeze, cold weathers, exposure to air — born
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allergens, pollens, viral respiratory infection, symptoms may be more in the early morning, symptoms during sleep at night
“ nocturnal asthma®. Asthma is an obstructive lung disease. Narrowing of the airways (bronchospasm) due to constriction
of the bronchial muscles in the wall, lead to decreased air flow and difficulty with breathing. Bronchospasm causes
decreased peak expiratory flow rate, which in turn leads to decreased PaO2 and increased PaCO2 of the blood. Heart rate
increases to compensate for a lack of oxygen being transported in the blood. To increase oxygen during inspiration,
hyperventilation will occur in the patient. However work of breathing will be increased due to the narrowed bronchi which
make it more difficult to breathe!”. Investigation of asthma includes x-ray chest (mediastinal air is noted adjacent to the
anteroposterior window and airtrapping extends to the neck, especially on the right side), lung function test (spirometry:
FEV), complete blood count (may be high eosinophil), sputum culture. Medical management includes Salbutamol,
Ipratropium, Nabalised magnesium salphid and Helium mixed with O, long acting, Carticosteriods, Fluticasone,
Momentisone, Ciclesonide, long active Beta adrenoceptor agonist such as Salmeteron, Formoperon. Lukotriene receptor
antagonist, Montelukast, Zafirlukast. Mast cell Stabilizer, Cromolyn Sodium,Oral theophylines omalizumab"®.
Physiotherapy managements of non allergic asthma such as breathing exercises, diaphragmatic breathing, pursed lip
breathing, segmental breathing, active cycle of breathing techniques such as a deep breathing exercises and chest

. - (18
expansion exercise!"®.

PNF stretching is stretching technique utilized to increase ROM and flexibility. PNF increases ROM by
increasing the length of the muscles and increasing neuromuscular efficiency. Stretching of a muscle with PNF technique
improves the length and range of motion via the mechanism of autogenic inhibition. The golgi tendon organs that are
present in the muscle will respond to the changes in muscle tension. When the muscle contracts Ib afferent nerve fibers are
activated and the impulses will be carried to the spinalcord by those afferent fibers activate inhibitory interneurons. These
interneurons will transmit the inhibitory signals to a motor neurons which causes the decrease in the nerve excitability and
muscle tension. When the muscle were stretched again there will be decrease in the overlap of actin and myosin filament
with increase in the length of muscle fiber, improved muscle viscoelasticity, increased muscle contraction, decrease in the
excitability of motor nerve and decreased energy consumption. All these factors contribute to the transformation of
information to the central nervous system. So stretching is beneficial to proprioception and for the motor control of

23
nervous system( ),

Diaphragmatic breathing exercise (DB) concentrates on forward movement of the whole abdominal wall.
Another technique combines forward movement of the upper abdominal wall with some lateral movement of the lower
ribs. DB has been shown strengthening the abdominal muscles, correct abdominal chest wall motion, improve chest
expansion, excursion of the diaphragm, airway dilation and expulsion of excess mucus, re-educate the diaphragmatic
movements and relax spasmodic muscle contraction. These improvements can then decrease the work of breathing and
dyspnea, increase thoracic volume, forced expiratory volume”. Peak expiratory flow rate is the maximum flow rate
generated during a forceful exhalation, starting from full lung inflation. Peak flow testing is a self-assessment lung function
test using a peak flow meter to provide an objective measure of airway function based upon peak expiratory flow rate
(PEFR). Peak flow is described as the highest airflow velocity that can be achieved, with any drop in the peak flow
measurement indicating airway obstruction’®. An inch tape measures or measuring tape is a flexible ruler used to measure

size or distance®.
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METHODOLOGY

Study Design

The study design was simple experimental study.
Subjects

The objectives and aim of the study were clearly explained to ethical committee of PPG COLLEGE OF
PHYSIOTHERAPY and permission was obtained. After that the study was conduct at ASHWIN MULTI SPECIALITY
HOSPITAL, Coimbatore. After getting informed consent and checking the inclusion and exclusion criteria under purposive
sampling technique. 10 subjects were selected as an experimental group. The criteria adopted to include the subjects with
intrinsic asthma consist of (i) age between 45 to 55 years; (ii)female and male; (iii)moderate intrinsic asthma subjects;

(iv)level of chest expansion 2.7cm to 3.6 cm; (v)expiratory peak volume 3501/m to 4001/m.
Methods

Subjects and procedure demonstrated, pre-test measurement of expiratory peak volume were measured with peak flow
meter, pre-test measurement of chest expansion were measured with inch tap in all the subjects and recorded as pre-test
values. The experimental group was undergone PNF stretching for 15 minutes and breathing exercises for 10 minutes in
between 10 minutes rest period. Home exercise programs were 10 minutes. The total treatment duration was 45 minutes.
Post-test values were taken using peak flow meter and inch tap for 10 subjects and recorded as post-test values. The data
were tabulated and analyzed using test. The 't' test shows that there is significant improvement in intrinsic asthma subjects.

Home exercise were explained to the patient.
Description of Experimental Interventions
PNF Stretching

The subjects sitting on a couch with back support to keep spine in a neutral position. both their arms were comfortably
extended and hands are placed behind the occipital region. The subject both arms was positioned in glenohumeral
horizontal extension, and glenohumeral abduction and external rotation with elbow bent to perform stretch position of
pectoral muscle .The therapist hand placed on the subject elbow. The subject was then asked to contract the pectoral
muscles to move the limb in the direction of glenohumeral horizontal flexion, in the maintained position of 80° to 90° of
glenohumeral abduction and external glenohumeral rotation with elbow bent to meet the 50-60% of resistance applied by
the therapist. This isometric contraction was held for 6 seconds. The patient then relaxed and passive stretch in the opposite

direction was applied. Repeated 6 times with rest period 30 seconds. The session were given five days per week.
Diaphragmatic Breathing Exercise

The Physiotherapist place hand on the anterior costal margins and upper abdomen to feel the movement occurring. Later ,
the patient can feel this movement herself. The patient starts by gently breathing out, will relax the shoulder and upper
chest, and feeling the lower ribs sink down and in towards the midline. The patient starts by gently breath in at the time

abdomen is bulge out but thorax region movement is minimal. 5 days in a week repeated 20 times for 10 mins.
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STATISTICAL ANALYSIS

The paired ‘t’ test was used to find out the statistical significance between pre- and post- test values of chest expansion and

expiratory peak volume before and after treatment.

Table 1
Age 45-50
1 50-55 49.2
2 Gender ratio (M:F) 2:3
3 No. of patients 10

Expiratory Peak Volume

This table shows the difference between the pre-test and post-test values of experimental group regarding expiratory peak

volume by using peak flow meter.

Table 2

MEAN VALUE 376.2 429.5
STANDARD 17.23
DEVIATION 4.137 6.557

Result

The table shows an analysis of the expiratory peak volume using paired 't test' with 9 degrees of freedom with 5% level of
significant. The calculated t value and table value were 17.23and 2.262. The obtained t value is greater than the table t
value at the significant level of p<0.05 level of significance for 9 degrees of freedom. Hence the statistical report states that
there was significant improvement in expiratory peak volume after the application of PNF Stretching and breathing

exercises in patients with intrinsic asthma.
Chest Expansion

This table shows the difference between the pre-test and post-test values of experimental group regarding expiratory peak

volume by using inch tape.

Table 3

STANDARD

DEVIATION 314 386 11.418
STANDARD 012 013 '
DEVIATION ) )

Result

The table shows an analysis of the chest expansion by inch tap using paired 't test' with 9 degrees of freedom with 5% level
of significant. The calculated t value and table value were 11.418 and 2.262. The obtained t value is greater than the table t

value at the significant level of p<0.05 level of significance for 9 degrees of freedom. Hence the statistical report states that
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there was significant improvement in chest expansion after the application of PNF Stretching and breathing exercises in

patients with intrinsic asthma.
DISCUSSION

Intrinsic asthma is also known as non-allergic asthma. This means no allergic reaction does not trigger an asthma attack.
Intrinsic (non-atopic) asthma tends to occur in the older patient as a chronic condition. It has no apparent allergic cause or
family history. This type of asthma is precipitated by, or associated with, chronic bronchitis, strenuous exercise, stress or
anxiety. RUTUJA V KAMBLE (2021): Ethical clearance and participant consent was taken. Study design was Qausi
experimental study. The 65 subjects were taken by convenient sampling. Intercostal stretch was applied over 2nd and 3rd
rib bilaterally for 10 breaths with 1 minute rest with a 10 repetitions and Outcome measures were assessed before and
immediately after giving chest PNF. SPSS 16 software was used to analyses the data. The normality of the data was
assessed using parametric paired t test. Significance level was set at 0.05 and 95% Confidence Interval. There is immediate
effect of Chest PNF- intercostal stretch on, Respiratory rate, Chest expansion at three level that is axillary, nipple and
xiphisternal and Peak expiratory flow rate. It is an easy to use, less time consuming, easy to understand and cost effective
technique. G.SHINE .ET AL. (2016): Thirty patients both male and female aged between 20 and 40 years diagnosed with
bronchial asthma by the physician were assigned in two groups. Group-1 patients were given diaphragmatic breathing
exercises and group-2 patients were given pursed-lip expiration exercises. Both groups received selected intervention for 6
weeks, 5 days in a week, 2 times in a day, and 20 minutes per session. Pre and post-test measures of forced expiratory flow
rate were taken by peak expiratory flow meter and chest expansion was measured by inch tape. Data were analysed using
Statistical Package for Social Sciences (SPSS) version 17.0 software. The analysis was performed by using students paired
t-test. The study shows statistically significant improvement in diaphragmatic breathing exercise group when compared to
pursed-lip expiration exercise group. The value of chest expansion has shown 2.04 % improvement in group 1 and 1.01 %
in group 2 whereas peak expiratory flow rate (PEFR) showed 16.9 % improvement in group 1 and 2.27 % in group 2. This
is a simple experimental study. Total number of 10 intrinsic asthmatic subjects who met the selection criteria were selected
and the treatment duration was about 8 weeks. In this study it was discussed that, PNF and diaphragmatic breathing
exercises is effective in increase in a chest expansion and expiratory peak volume in intrinsic asthmatic subjects. The

statistical analysis also supports the alternate hypothesis.

PNF stretching the respiratory rate decreases after giving chest PNF because respiratory drive is regulated by
information from sensory receptors within the airway, lungs and respiratory muscles as well as central and peripheral
chemo receptors. The respiratory muscles contraction and relaxation are under control of Golgi Tendon Organ (GTO)
which is sensitive to muscle stretch (active or passive). Due to this there is a firing of muscle spindles, which gives this
message to Central Nervous System via Alpha and Gamma motor neurons which are directly responsible for initiating
muscle contraction. It provides proprioceptive feedback to the respiratory muscles which creates reflex respiratory
movement responses and improves rate and depth of respiration. Stretch reflex is used to facilitate the initiation of
inhalation and Repeated Contractions are used to facilitate an increase in inspiratory volume. For breathing control,
isotonic contractions are also useful. Diaphragmatic breathing exercises play a vital role in rehabilitation of asthmatic
patient to gain a functional improvement and independence. Therapeutic interventions are required to improve exercise
ability and breathing by augmentation of respiratory muscle function. The aim of breathing exercise interventions is to

improve strength, endurance and co-ordination of respiratory muscles.

Impact Factor (JCC): 7.6910 NAAS Rating 3.99



Effectiveness of Proprioceptive Neuromuscular Facilitation Stretching along with Breathing Exercises on 103
Expiratory Peak Volume and Chest Expansion in Subjects with Intrinsic Asthma

Deep breathing exercise can reduce the work of breathing by decreasing the respiratory rate and relaxing
accessory muscles. Strength and endurance of respiratory muscles can be improved by breathing exercises such as

Diaphragmatic breathing( DB ).

DB has been shown strengthening the abdominal muscles, correct abdominal chest wall motion, improve chest
expansion, excursion of the diaphragm, airway dilation and expulsion of excess mucus, re-educate the diaphragmatic
movements and relax spasmodic muscle contractions and reduce thoracic-type breathing. These improvements can then
decrease the work of breathing and dyspnea, increase thoracic volume and improve spirometry variables such as vital
capacity, forced expiratory volume in one second (FEV1), maximum breathing capacity, tidal volume which results an
increased minute ventilation, airway reserve while decreasing breathing frequency and residual volume. Further, DB can
increase alveolar gas exchange.Thus, null hypothesis is rejected and alternative hypothesis is accepted. Hence, this Study
proved that there were significant improvement in pre and post-test values of inch tape and expiratory peak flow meter in
increasing chest expansion and expiratory peak volume by using proprioceptive neuromuscular facilition stretching and

diaphragmmatic breathing exercise.
LIMITATIONS
e  The study includes a small size only
e  The study was only done with intrinsic Asthma.
e  The study was done with age group between 45-55.
Further Directions of this Study
e  Future studies are recommended with larger samples
e  Further studies can be conducted with other treatment techniques.
e  This study was done with intrinsic asthma this can be also done with the bronchial Asthma subjects
e  This study includes PNF stretching only, other PNF techniques can also be included.
e This study includes only the diaphragmatic exercise, other type of breathing exercises may also be included.
CONCLUSION

The study concludes the PNF stretching and breathing exercise shows significant improvement in the chest expansion and

expiratory peak volume in the subjects with intrinsic Asthma.
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